Cerebral metabolism during hypoglycemia dn asphyxia in newborn dogs.
The cerebral metabolic responses to perinatal hypoglycemia (blood glucose less than or equal to 1 mmol/l) combined with asphyxia were studied in paralyzed, lightly anesthetized newborn dogs. No major differences in heart rate, blood pressure or arterial acid-base balance between control and hypoglycemic animals occurred either prior to or during asphyxia. The electroencephalogram, unaltered by hypoglycermia alone, became isoelectric at the same intervals in both groups following respiratory arrest. Intravenous carbon black infusion at 5 min of asphyxia demonstrated no relationship between blood glucose level and cerebral perfusion (p > 0.05), whereas a positive correlation did exist between systemic blood pressure and cerebral perfusion (p < 0.01). During asphyxia, anaerobic glycolysis in brain was less enhanced in hypoglycemic dogs, resulting in a more rapid exhaustion of high-energy phosphate reserves (phosphocreatine, ATP and ADP). Thus, the cerebral metabolic responses to asphyxia superimposed upon hypoglycemia were the direct consequence of insufficient cerebral glucose stores coupled with deficient circulating glucose to brain. These metabolic disturbances were no more the result of cerebral ischemia than that which occurs during asphyxia alone. The findings also suggest that systemic physiological monitoring may be an inadequate means of appraising cerebral homeostasis during combined hypoglycemia ad hypoxia.